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Abstrak
7XMXDQ GDUL SHQHOLWLDQ LQL DGDODK XQWXNPHQJHWDKXL SHQJDUXK WHNQLN SHQJHULQJDQ WUD\ GDQ GUXP WHUKDGDS
NDUDNWHULVWLNWHSXQJSLVDQJGDQPHQJHWDKXLIRUPXODVLYHOYDGDULWHSXQJSLVDQJGDQ&0&VHEDJDLEDKDQSHQVWDELO
9HOYDGLEXDWGHQJDQSHUODNXDQMXPODK&0&GDQMHQLVSHQJHULQJDQSDGDWHSXQJSLVDQJ.DGDUDLUWHSXQJSLVDQJ
SHQJHULQJWUD\GDQSHQJHULQJGUXPDGDODKGDQEEVHGDQJNDQNDGDUDEXDGDODKGDQ
EN:DUQD WHSXQJ SLVDQJ SHQJHULQJ WUD\ OHELK FHUDK GLEDQGLQJ WHSXQJ SLVDQJ SHQJHULQJ GUXP )RUPXOD YHOYD
WHUEDLN DGDODK YHOYD \DQJ WHUEXDW GDUL WHSXQJ SLVDQJ SHQJHULQJ WUD\ GHQJDQ &0&  )RUPXOD LQL PHPLOLNL
RYHUUXQGD\D OHOHKPHQLWSHUJ NDGDUDLUNDGDUDEXNDGDU OHPDNNDGDU
SURWHLQNDGDUNDUERKLGUDWNDGDUVHUDWNDVDUPJYLWDPLQ&GDQWRWDODVDPWHUWLWUDVL

.DWDNXQFLNDUERNVLPHWLOVHOXORVDSLVDQJ$PERQSHQJHULQJDQWHSXQJSLVDQJYHOYD
Pendahuluan 
3URGXNVL EXDK SLVDQJ GL ,QGRQHVLD VDQJDW
EHUOLPSDK QDPXQ EHOXP GLEDUHQJL GHQJDQ
SHQJJXQDDQQ\D \DQJ PDNVLPDO %DQ\DN KDO \DQJ
PHPSHQJDUXKL SHQJJXQDDQ EXDK SLVDQJ GLDQWDUDQ\D
DGDODK PXGDK UXVDNQ\D EXDK SLVDQJ VHODPD
SHQ\LPSDQDQ GDQ GLVWULEXVL 0HQXUXW 7ULEHVV HW DO
 VDWX SHU OLPD GDUL SLVDQJ \DQJ GLSDQHQ DNDQ
GLEXDQJ NDUHQD WLGDN VHVXDL SHUPLQWDDQ 6DODK VDWX
XVDKD XQWXN PHQJXUDQJL PDVDODK WHUVHEXW DGDODK
GHQJDQ SHPEXDWDQ WHSXQJ SLVDQJ 7HSXQJ SLVDQJ
DGDODK EDKDQ EDNX \DQJ UHODWLI PXUDK XQWXN LQGXVWUL
GDQGDSDWPHQMDGLDOWHUQDWLIVHEDJDLXVDKDPHQJXUDQJL
SLVDQJ\DQJGLEXDQJ=KDQJHWDO
%XDK SLVDQJ EHUSRWHQVL XQWXN GLRODK PHQMDGL
SURGXN EHNX VHSHUWL YHOYD 9HOYD GLNHQDO MXJD GHQJDQ
QDPDVRUEHW0HQXUXWSHQHOLWLDQ.KRPVDQHWDO
XPXPQ\DPDV\DUDNDW ,QGRQHVLD WHUXWDPDPDV\DUDNDW
\DQJ DGD GL GDWDUDQ WLQJL GDQ SDQWDL PDVLK NXUDQJ
GDODP PHQJNRQVXPVL EXDK ROHK VHEDE LWX NUHDVL
RODKDQ SURGXN EHUEDVLV EXDK KDUXV GLWLQJNDWNDQ ODJL
0HODOXL SHQHOLWLDQ LQL GLEXDWODK YHOYD GDUL WHSXQJ
SLVDQJ 0HQXUXW .LODUD DQG &KDQGDQ  YHOYD
PHPLOLNL VWDQGDU NHDVDPDQ SDOLQJ VHGLNLW  GDQ
WLGDNPHQJJXQDNDQVXVXDWDXEDKDQGDULWHOXU3LVDQJ
\DQJGLJXQDNDQGDODPSHPEXDWDQYHOYDDGDODKSLVDQJ
DPERQ3LVDQJDPERQWHUPDVXNNHGDODPMHQLVSLVDQJ
PHMD\DQJPHPLOLNLUDVD\DQJPDQLVGDQDURPDSLVDQJ
\DQJHQDNGDQGDSDWODQJVXQJGLNRQVXPVL
.HOHELKDQ YHOYD GDUL HV NULP DGDODK NDQGXQJDQ
OHPDNQ\D \DQJ UHQGDK NDUHQD WLGDN PHQJJXQDNDQ
OHPDN WDPEDKDQ PHQJDQGXQJ YLWDPLQ & GDQ VHUDW
\DQJ EHUDVDO GDUL EXDK 3HUEHGDDQ EDKDQ EDNX MXJD
DNDQEHUSHQJDUXKWHUKDGDSSURGXNDNKLUGLPDQDYHOYD
PHPLOLNL WHNVXU \DQJ NXUDQJ OHPEXW GLEDQGLQJ GHQJDQ
HVNULP
%DKDQ SHQVWDELO GLSHUOXNDQ XQWXN PHPSHUEDLNL
PXWX YHOYD 6HODPD SHQFDPSXUDQ EDKDQ SHQVWDELO
DNDQPHPSHQJDUXKL YLVNRVLWDV GDQ KRPRJHQLWDV \DLWX
OHELKNHQWDOGDQOHELKVWDELO6HODPDSHPEHNXDQEDKDQ
SHQVWDELO GDSDW PHQJRQWURO DLU \DQJ WLGDN PHPEHNX
+DO LQL EHUDUWL EDKDQ SHQVWDELO GDSDW PHPEXDW YHOYD
OHELK OHPEXW GDQ PHPSHUODPEDW SHPEHQWXNDQ NULVWDO
HVVHODPDSHQ\LPSDQDQGDQGLVWULEXVLSURGXN&DUER[\
0HWK\O &HOOXORVH &0& DGDODK EDKDQ SHQVWDELO \DQJ
EDQ\DN GLJXQDNDQ GDODP SURGXN SDQJDQ 7DQ HW DO
WHUXWDPDSURGXNEHNX
7XMXDQ GDUL SHQHOLWLDQ LQL DGDODK XQWXN
PHQGDSDWNDQ PHWRGH SHQJHULQJDQ \DQJ WHSDW GDODP
SHPEXDWDQ WHSXQJ SLVDQJ GDQ XQWXN PHQJHWDKXL
IRUPXODVL\DQJWHSDWGDODPSHPEXDWDQYHOYDEHUEDKDQ
GDVDU WHSXQJ SLVDQJ GDQ &0& VHEDJDL EDKDQ
SHQVWDELO $GDSXQ PDQIDDW GDUL SHQHOLWLDQ LQL DGDODK
PHQGXNXQJ GLYHUVLILNDVL SDQJDQ EHUEDVLV EXDK ORNDO
PHODOXL SHPEXDWDQ WHSXQJ SLVDQJ \DQJ
SHPDQIDDWDQQ\D GDSDW EHUYDULDVL 3HPEXDWDQ YHOYD
WHSXQJ SLVDQJ GHQJDQ &0& VHEDJDL EDKDQ SHQVWDELO
MXJDGDSDWPHQMDGLDOWHUQDWLISURGXNEHNX\DQJUHQGDK
OHPDNGHQJDQEHUEDJDLPDQIDDWGDULEXDKSLVDQJ
Materi dan Metode 
0DWHUL
%DKDQ XQWXN SHPEXDWDQ WHSXQJ SLVDQJ WHUGLUL
DWDV SLVDQJ DPERQ 0XVD SDUDGLVLDFD EHUXPXU  
KDUL GLPDQD VXGDK PHPDVXNL IDVH ô PDWDQJ SHQXK
6HODLQ LWX GLJXQDNDQ MXJD DLU GDQ DVDP DVNRUEDW
%DKDQ SHPEXDWDQ YHOYD \DLWX WHSXQJ SLVDQJ SLVDQJ
VHJDU &0& DVDP  DVNRUEDW DVDP VLWUDW JXOD SDVLU
GDQ DLU PLQHUDO %DKDQ XQWXN DQDOLVLV DGDODK EDKDQ
EDKDQNLPLD
3HUDODWDQ \DQJ GLJXQDNDQ GDODP SHQHOLWLDQ
DGDODK SLVDX EDVNRP EHVDU EOHQGHU JHODV XNXU
SODVWLN 3HQJHULQJ GUXP SHQJHULQJ WUD\ WLPEDQJDQ
DQDOLWLND\DNDQPHVKVOLFHUJULQGHUPL[HUEDVNRP
NHFLO WRSOHVYRWDWRU RYHQ VXKX & DODWDODW JHODV
XQWXNDQDOLVLVSLULQJNHFLOVHQGRNNHFLOGDQODEHO
-XUQDO$SOLNDVL7HNQRORJL3DQJDQ
,QGRQHVLDQ)RRG7HFKQRORJLVWV

0HWRGH
3HQHOLWLDQ GLODNVDQDNDQ VHMDN EXODQ 6HSWHPEHU
 VDPSDL $SULO  3HQHOLWLDQ LQL GLODNXNDQ GL
/DERUDWRULXP3HQJRODKDQ3DQJDQ/DERUDWRULXP.LPLD
3DQJDQ GDQ /DERUDWRULXP %LRNLPLD 3DQJDQ
'HSDUWHPHQ ,OPX GDQ 7HNQRORJL 3DQJDQ ,QVWLWXW
3HUWDQLDQ %RJRU VHUWD GL3LORW 3ODQ GDQ /DERUDWRULXP
(YDOXDVL 6HQVRUL 6($)$67 &HQWHU ,QVWLWXW 3HUWDQLDQ
%RJRU
7DKDSDQ3HQHOLWLDQ
3HQHOLWLDQ GLODNXNDQ GDODP WLJD WDKDS \DLWX
NDUDNWHULVDVL SLVDQJ DPERQ SHPEXDWDQ GDQ
NDUDNWHULVDVL WHSXQJ SLVDQJ VHUWD SHPEXDWDQ GDQ
NDUDNWHULVDVLYHOYD WHSXQJSLVDQJ.DUDNWHULVDVLSLVDQJ
DPERQ PHOLSXWL XML SURNVLPDW OHQJNDS $2$& 
GDQNDUDNWHULVDVLSHQDPSDNDQEXDKSLVDQJDPERQ
7DKDS NHGXD DGDODK SHPEXDWDQ WHSXQJ SLVDQJ
GHQJDQSHQJHULQJ WUD\GDQGUXPGDQNDUDNWHULVDVLQ\D
.DUDNWHULVWLN\DQJGLDPDWLDGDODKUHQGHPHQNDGDUDLU
NDGDUDEXNDUDNWHULVWLNSDVWLQJ6LQJKHWDOGDQ
NDUDNWHULVWLNZDUQDGHQJDQFKURPDPHWHUGDQZKLWHQHVV
PHWHU
3HPEXDWDQWHSXQJSLVDQJGHQJDQSHQJHULQJWUD\
PHQJDFX NHSDGD 7ULEHVV HW DO  \DQJ WHODK
GLPRGLILNDVL3URVHVQ\DPHOLSXWLEXDKSLVDQJGLEODQVLU
GHQJDQ VWHDPHU VHODPD  PHQLW NHPXGLDQ GLNXSDV
GDQ GLUHQGDP GDODP  ODUXWDQ DVDP DVNRUEDW 
%XDK SLVDQJ NXSDV NHPXGLDQ GLLULV GHQJDQ VOLFHU
GHQJDQ NHWHEDODQ  PP VHWHODK LWX LULVDQ SLVDQJ
GLNHULQJNDQ GDODP SHQJHULQJ WUD\ GHQJDQ VXKX &
VHODPD  MDP 3HPEXDWDQ WHSXQJ SLVDQJ GHQJDQ
SHQJHULQJ GUXPPHQJDFX NHSDGD +DPLG  \DQJ
WHODK GLPRGLILNDVL 3URVHVQ\D PHOLSXWL EXDK SLVDQJ
GLEODQVLU GHQJDQ VWHDPHU VHODPD  PHQLW NHPXGLDQ
GLKDQFXUNDQ GHQJDQ JULQGHU GDQ GLNHULQJNDQ GHQJDQ
SHQJHULQJGUXP
3HPEXDWDQ GDQ NDUDNWHULVDVL YHOYD WHSXQJ
SLVDQJEHUWXMXDQXQWXNPHQGDSDWIRUPXODVLWHUEDLNGDQ
PHQJHWDKXLNDUDNWHULVWLNQ\D.DUDNWHULVWLN\DQJGLDPDWL
PHOLSXWL NDUDNWHULVWLN ILVLN \DLWX RYHUUXQ $NHVRZDQ
 GD\D OHOHK $NHVRZDQ  YLVNRVLWDV
$NHVRZDQ  WRWDO SDGDWDQ WHUODUXW -DPDOHW DO
 GDQ NDUDNWHULVWLN VHQVRUL \DLWX UDWLQJ KHGRQLN
PRGLILNDVL GDUL 5LQFRQ HW DO  .HPXGLDQ
EHUGDVDUNDQNDUDNWHULVWLNILVLNGDQVHQVRULGLSLOLKSURGXN
WHUEDLN GDQ GLNDUDNWHULVDVL VHFDUD NLPLD PHOLSXWL XML
SURNVLPDWNDGDUYLWDPLQ&&DVWLOKRHWDO WRWDO
DVDP  WHUWLWUDVL <LQJ HW DO  GDQ JDPEDUDQ
GHVNULSVL PHODOXL MDULQJ ODEDODED 3HPEXDWDQ YHOYD
PHOLSXWL SHQFDPSXUDQ NHULQJGLODQMXWNDQSHQDPEDKDQ
DLU GDQ SHQFDPSXUDQ FHSDW NHPXGLDQ DGRQDQ
GLSDQDVNDQ VDPSDL VXKX & VHODPD  PHQLW
6HEHOXP GLEHNXNDQ GDODP YRWDWRU DGRQDQ GLELDUNDQ
GLQJLQ WHUOHELK GDKXOX SDGD VXKX UXDQJ 6HWHODK
SHPEHNXDQ VHNLWDU  PHQLW YHOYD GDSDW GLNHPDV NH
GDODPFXS
$QDOLVLV'DWD
5DQFDQJDQ SHUFREDDQ \DQJ GLJXQDNDQ DGDODK
5DQFDQJDQ $FDN /HQJNDS 5$/ GHQJDQ GXD NDOL
SHQJXODQJDQ 3HUODNXDQ \DQJ GLODNXNDQ SDGD XQLW
SHUFREDDQ DGDODK MXPODK &0& GDQ MHQLV SHQJHULQJ
SDGD SHPEXDWDQ WHSXQJ SLVDQJ 5DQFDQJDQ XQWXN XML
UDWLQJ KHGRQLN DGDODK 5DQFDQJDQ $FDN /HQJNDS
.HORPSRN 5$/.'DWD \DQJGLSHUROHKGLRODKGHQJDQ
6366IRUZLQGRZVGHQJDQXML$129$GDQWWHVW
Hasil dan Pembahasan
.DUDNWHULVDVL3LVDQJ$PERQ
+DVLO DQDOLVLV SURNVLPDW SLVDQJ DPERQ VHJDU
\DLWX DLU PHQFDSDL  GDUL EHUDW EDVDK SLVDQJ
DPERQ VHJDU GLLNXWL ROHK NDUERKLGUDW  NDGDU
VHUDWNDGDUDEXNDGDUOHPDNGDQ
NDGDU SURWHLQ  .DGDU OHPDN \DQJ UHQGDK LQL
GLKDUDSNDQ PHQGXNXQJ NDUDNWHULVWLN \DQJ GLLQJLQNDQ
SDGDSURGXNDNKLU\DLWXUHQGDKOHPDN
7DEHO  +DVLO .DUDNWHULVDVL 3URNVLPDW 7HSXQJ3LVDQJ
$PERQ
.DUDNWHULVULN 7HSXQJSLVDQJSHQJHULQJWUD\
7HSXQJSLVDQJ
SHQJHULQJGUXP
.DGDUDLUEN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D
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EN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/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D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 D E
EELUXNXQLQJ E D
'HUDMDWSXWLK E D
1LODLGHQJDQKXUXI\DQJVDPDWLGDNEHUEHGDQ\DWDVDWX
VDPDODLQXMLLQGHSHQGHQWWHVWS 
7DEHO+DVLONDUDNWHULVWLNILVLNYHOYDWHSXQJSLVDQJ
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WLGDNGDSDWGLDPDWL
.DUDNWHULVWLN7HSXQJ3LVDQJ
3HPEXDWDQ WHSXQJ SLVDQJ UHQWDQ PHQJDODPL
SHQFRNODWDQHQ]LPDWLN8QWXNPHQJXUDQJL SHQFRNODWDQ
HQ]LPDWLNGLODNXNDQEODQVLUPHQJJXQDNDQVWHDPHUGDQ
SHUHQGDPDQGDODPODUXWDQDVDPDVNRUEDWYLWDPLQ&
:DNWX EODQVLU GLGDSDW PHODOXL SHUFREDDQ
PHQJJXQDNDQ UHQWDQJ ZDNWX   GDQ  PHQLW
3DUDPHWHU \DQJ GLJXQDNDQ DGDODK NHPXGDKDQ
PHQJXSDV NXOLW SLVDQJ +DVLO SHUFREDDQ PHQXQMXNDQ
EDKZDZDNWXPHQLW
 -XUQDO$SOLNDVL7HNQRORJL3DQJDQ
,QGRQHVLDQ)RRG7HFKQRORJLVWV
FXNXS HIHNWLI GDODP SHQJXSDVDQ NXOLW SLVDQJ 6HODLQ
EODQVLUGLODNXNDQMXJDSHUHQGDPDQGDODPODUXWDQDVDP
DVNRUEDW .RQVHQWUDVL \DQJ GLJXQDNDQ DGDODK  
 GDQ  %HUGDVDUNDQ SHQJDPDWDQ VXEMHNWLI
WHUKDGDS ZDUQD WHSXQJ SLVDQJ \DQJ GLKDVLONDQ PDND
GLSLOLKNRQVHQWUDVLDVDPDVNRUEDW
7HSXQJ SLVDQJ \DQJ GLKDVLONDQ GDUL SHQJHULQJ
WUD\ PHPLOLNL UHQGHPHQ  VHGDQJNDQ WHSXQJ
\DQJ GLKDVLONDQ GDUL SHQJHULQJ GUXP DGDODK 
3HQJHULQJ GUXPPHPLOLNL UHQGHPHQ OHELK NHFLO NDUHQD
NDGDU DLU \DQJ OHELK UHQGDK GDQ EDQ\DN EDKDQ \DQJ
MDWXK VHODPD SHQJHULQJDQ .DGDU DLU DEX GDQ ZDUQD
WHSXQJ GDSDW GLOLKDW SDGD 7DEHO  .DGDU DLU WHSXQJ
SLVDQJ \DQJ GLKDVLONDQ GDUL SHQJHULQJ GUXP OHELK
UHQGDK NDUHQD VXKX SHQJHULQJ GUXP OHELK WLQJJL GDUL
SHQJHULQJ WUD\6XKXGLSHUPXNDDQGUXPVHNLWDU&
VHGDQJNDQVXKXSHQJHULQJWUD\KDQ\DVHNLWDU&
7HSXQJ SLVDQJ SHQJHULQJ WUD\ OHELK FHUDK GDUL
SDGD WHSXQJ SLVDQJ SHQJHULQJ GUXP 1LODL D
PHQXQMXNDQ ZDUQD NURPDWLN FDPSXUDQ PHUDK KLMDX
NHGXD WHSXQJ PHQXQMXNDQ ZDUQD \DQJ FHQGHUXQJ
PHUDK1LODL EPHQXQMXNDQZDUQDNURPDWLN FDPSXUDQ
ELUXNXQLQJ NHGXD WHSXQJ PHPLOLNL ZDUQD FHQGHUXQJ
NXQLQJ%HUGDVDUNDQ QLODL GHUDMDW SXWLK WHSXQJ SLVDQJ
SHQJHULQJ WUD\ PHPLOLNL QLODL GHUDMDW SXWLK OHELK WLQJJL
GDULSHQJHULQJGUXP3HUEHGDDQNDUDNWHULVWLN LQL WHUMDGL
NDUHQDVXKXSHQJHULQJGUXPOHELKWLQJJLGDULSHQJHULQJ
WUD\ VHKLQJJD GDSDW PHQ\HEDENDQ SHQFRNODWDQ
QRQHQ]LPDWLN VHKLQJJD PHQMDGL OHELK JHODS 6HPXD
SDUDPHWHU ZDUQD LQL PHQXQMXNDQ SHUEHGDDQ VHFDUD
VLJQLILNDQ PHODOXL XML WWHVW +DVLO NDUDNWHULVWLN ZDUQD
GDSDWGLOLKDWSDGD7DEHO
+DVLO DQDOLVLV 59$ PHQXQMXNDQ EDKZD VXKX
SDVWLQJ WHSXQJ SLVDQJ \DQJ GLKDVLONDQ GDUL SHQJHULQJ
WUD\DGDODK&QLODLWHUVHEXWEHUEHGDVHFDUDQ\DWD
GDULWHSXQJSLVDQJSHQJHULQJGUXP\DLWX&
3HQJXNXUDQ YLVNRVLWDV EUHDNGRZQ UHODWLI 9%5
EHUWXMXDQ XQWXNPHQJHWDKXL NHVWDELODQ WHSXQJ VHODPD
SHPDQDVDQ7HSXQJSHQJHULQJWUD\PHPLOLNL9%5OHELK
UHQGDKVHFDUDQ\DWD\DLWX3DVGDULWHSXQJSLVDQJ
SHQJHULQJGUXP\DLWX3DV9LVNRVLWDVEUHDNGRZQ
\DQJOHELKUHQGDKPHQXQMXNDQEDKZDJUDQXODSDWLOHELK
NXDWGDQ UHVLVWHQ WHUKDGDSVKHDUGDQSDQDV 6LQJKHW
DO
9LVNRVLWDV VHWEDFN UHODWLI 965 PHQXQMXNDQ
NHFHQGHUXQJDQ UHWURJUDGDVL SDWL VHWHODK JHODWLQLVDVL
7VDNDPDHW DO  7HSXQJSLVDQJSHQJHULQJ WUD\
PHPLOLNL 965 \DQJ OHELK UHQGDK \DLWX  3DV GDUL
WHSXQJSLVDQJSHQJHULQJGUXP\DLWX3DV+DO LQL
PHQXQMXNDQ WHSXQJ SLVDQJ SHQJHULQJ WUD\ PHPLOLNL
NHFHQGHUXQJDQUHWURJUDGDVL\DQJOHELKNHFLO
9LVNRVLWDV DNKLU PHQXQMXNDQ YLVNRVLWDV VHWHODK
SHQGLQJLQDQVDPSDL&GDQGLWDKDQVHODPDPHQLW
7HSXQJSLVDQJKDVLOSHQJHULQJ WUD\PHPLOLNL YLVNRVLWDV
DNKLU\DQJOHELKEHVDU\DLWXPHQFDSDL3DV
3HUEHGDDQ NDUDNWHULVWLN SDVWLQJ LQL GDSDW
GLVHEDENDQNDUHQDSHUEHGDDQSHUODNXDQSDQDVVHODPD
SHQHSXQJDQ 3HUPXNDDQ SHQJHULQJ GUXP GDSDW
PHQFDSDLVXKX&GDQEDKDQ\DQJDNDQGLNHULQJNDQ
PHUXSDNDQ ODSLVDQ WLSLV SDGD GUXP +DO WHUVHEXW
PHQ\HEDENDQ GHUDMDW JHODWLQLVDVL \DQJ WLQJJL GDQ
PHQ\HEDENDQEDQ\DNDPLORVD\DQJNHOXDUGDULJUDQXOD
)HQRPHQD LQL PHQ\HEDENDQ WHSXQJ SLVDQJ SHQJHULQJ
GUXPPHPLOLNL VXKX SDVWLQJ \DQJ OHELK UHQGDK NDUHQD
DPLORSHNWLQ VDQJDW PXGDK PHQ\HUDS DLU GDQ PXGDK
PHQJHPEDQJ
3HPEXDWDQ9HOYD7HSXQJ3LVDQJ
9HOYD GLEXDW GHQJDQ  IRUPXODVL GLPDQD
SHUODNXDQ \DQJ GLJXQDNDQ DGDODK SHQJHULQJDQ SDGD
WHSXQJ SLVDQJ GDQ NRQVHQWUDVL &0&  0DVLQJPDVLQJ
IRUPXODVL NHPXGLDQ GLDPDWL SDUDPDWHU PXWX REMHNWLI
DWDX NDUDNWHULVWLN ILVLN \DQJ KDVLOQ\D WHUGDSDW SDGD
7DEHO
9LVNRVLWDV DGRQDQ YHOYD WHSXQJ SLVDQJ \DQJ
GLKDVLONDQ GDUL SHQJHULQJ GUXP GDSDW PHQFDSDL 
3DVVHGDQJNDQYLVNRVLWDVDGRQDQYHOYDWHSXQJSLVDQJ
\DQJGLKDVLONDQGDULSHQJHULQJWUD\PHQFDSDL3DV
.DUDNWHULVWLN LQL GLGXNXQJ GHQJDQ QLODL 965 WHSXQJ
SLVDQJ\DQJGLKDVLONDQGDULSHQJHULQJGUXP\DQJOHELK
EHVDU\DQJPHQ\HEDENDQNHFHQGHUXQJDQUHWURJUDGDVL
\DQJ OHELK WLQJJLGDQYLVNRVLWDV\DQJ OHELKEHVDU1LODL
965 WHSXQJ SLVDQJ \DQJ GLKDVLONDQ GDUL SHQJHULQJ
GUXPGDSDWOHELKWLQJJLGLNDUHQDNDQQLODL9%5Q\D\DQJ
OHELK WLQJJL GDUL WHSXQJ SLVDQJ \DQJ GLKDVLONDQ GDUL
SHQJHULQJ WUD\ KDO LQLPHQ\HEDENDQSDVWD WLGDN WDKDQ
SDQDV \DQJ GLVHEDENDQ NDUHQD DGDQ\D SUHJHODWLQLVDVL
SDGD SURVHV SHQJHULQJDQ VHKLQJJD EDQ\DN DPLORVD
\DQJNHOXDUGDULJUDQXODGDQDNDQPXGDKPHQ\HUDSDLU
VHKLQJJDPHPLOLNLYLVNRVLWDV\DQJEHVDU
9LVNRVLWDVPHUXSDNDQVLIDWUKHRORJLDGRQDQ\DQJ
GDSDW PHPSHQJDUXKL VHFDUD VLJQLILNDQ SDGD SURVHV
SHPEXDWDQ SURGXN EHNX 0DUFHOD HW DO 9HOYD
KDUXVPHPLOLNL YLVNRVLWDV \DQJ WLGDN WHUODOXEHVDUDJDU
GDODP SHPEXDWDQQ\D WLGDN PHPHUOXNDQ HQHUJL \DQJ
EHVDU 9LVNRVLWDV YHOYD WHSXQJ SLVDQJ PDVLK WHUODOX
WLQJJLVHKLQJJDGDSDWPHPEHEDQLSHQJDGXNYRWDWRU
'HUDMDW SHQJHPEDQJDQ DWDX RYHUUXQ YHOYD
WHSXQJSLVDQJUHODWLINHFLO\DLWX.RPSRQHQ\DQJ
EHUSHUDQ GDODP SHQJHPEDQJDQ YHOYD DGDODK &0&
&0&DNDQPHQJLNDWDLUEHEDVVHKLQJJDNULVWDOHV\DQJ
WHUEHQWXN NHFLO GDQ EDQ\DN'D\D OHOHK YHOYD EHUNLVDU
DQWDUDPHQLW'D\DOHOHKLQLPDVLKGLOXDUGD\DOHOHK
HV NULP \DLWX EHUNLVDU DQWDUD PHQLW %RG\IHOW HW
DO
3DUDPHWHUODLQ\DQJGLDPDWLDGDODKWRWDOSDGDWDQ
WHUODUXW 737 %HUGDVDUNDQ SHQJDPDWDQ 737 SDGD
DGRQDQ YHOYD WHSXQJ SLVDQJ \DQJ GLKDVLONDQ GDUL
SHQJHULQJ GUXP OHELK WLQJJL GDUL SHQJHULQJ WUD\
3HQJHULQJDQ GHQJDQ SHQJHULQJ GUXP PHQJJXQDNDQ
VXKX \DQJ WLQJJL GLPDQD KDO WHUVHEXW GDSDW
PHQ\HEDENDQ NRPSRQHQ WHSXQJ VHSHUWL DPLORVD GDQ
DPLORSHNWLQWHUGHJUDGDVLPHQMDGLUXVDNGDQNHOXDUGDUL
JUDQXOD SDWL )HQRPHQD LQL GDSDW PHQLQJNDWNDQ 737
SDGDDGRQDQYHOYDWHSXQJKDVLOSHQJHULQJDQGUXP
3HUEDLNDQ)RUPXODVL9HOYD7HSXQJ3LVDQJ
3HPEXDWDQ YHOYD SDGD IRUPXODVL WHSXQJ GDUL
SHQJHULQJWUD\GHQJDQ&0&GDQSHQJHULQJGUXP
GHQJDQ&0&GDQPHQJDODPLPDVDODK\DLWX
SHQJDGXN EHUKHQWL EHUSXWDU GDQ PDFHW $GRQDQ SDGD
IRUPXODVL WHUVHEXW PHPLOLNL YLVNRVLWDV \DQJ VDQJDW
-XUQDO$SOLNDVL7HNQRORJL3DQJDQ
,QGRQHVLDQ)RRG7HFKQRORJLVWV

WLQJJL VHKLQJJD WLGDN PHPXQJNLQNDQ XQWXN GLJXQDNDQ
GDODPSHPEXDWDQYHOYD
7DEHO  +DVLO SHQJXNXUDQ SDUDPHWHU REMHNWLI YHOYD
WHSXQJSLVDQJ
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
2YHUUXQ

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
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) E F E D
1LODLGHQJDQKXUXI\DQJVDPDSDGDNRORP\DQJVDPD
WLGDN EHUEHGD Q\DWD VDWX VDPD ODLQ XML 'XQFDQ S  

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) E D D DE D
) D D E D E
1LODLGHQJDQKXUXI\DQJVDPDSDGDNRORP\DQJVDPD
WLGDN EHUEHGD Q\DWD VDWX VDPD ODLQ XML 'XQFDQ S  

7DEHO3HPLOLKDQIRUPXODWHUSLOLK
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
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)RUPXODVLWHUSLOLK )
7DQGDPHQXQMXNDQQLODLDWULEXWWLGDNVHVXDLGHQJDQ
QLODLDFXDQ
7DEHO+DVLO.DUDNWHULVDVLNLPLDSURGXNWHUSLOLK
.DGDUDLUEE 
.DGDUDEXEE 
.DGDUOHPDNEE 
.DGDUSURWHLQEE 
.DGDUNDUERKLGUDWEE 
.DGDUVHUDWNDVDUEE 
9LWDPLQ&PJJ 
7RWDODVDPWHUWLWUDVL 
6HODLQ SHQJDPDWDQ SDUDPHWHU PXWX REMHNWLI
GLODNXNDQMXJDSHQJDPDWDQVHFDUDVXEMHNWLIGHQJDQ
SDQHOLV WHWDS WHUKDGDS NDUDNWHULVWLN YHOYD VHWHODK
SHQ\LPSDQDQ 9HOYD WDQSD EDKDQ SHQVWDELO VDQJDW
PXGDKPHQJDODPLSHQJHUDVDQGHQJDQNULVWDO HV \DQJ
EHVDU GDQ NHUDV 9HOYD \DQJ PHQJDQGXQJ EDKDQ
SHQVWDELO PHPLOLNL WHNVWXU \DQJ OHELK EDLN VHODPD
SHQ\LPSDQDQ GDUL SDGD YHOYD WDQSD EDKDQ SHQVWDELO
6HODPDSHQ\LPSDQDQNULVWDO HVDNDQ WHUEHQWXN VHFDUD
WHUXVPHQHQHUXV GHQJDQ SURVHV UHNULVWDOLVDVL &RRN
GDQ+DUWHO  EDKDQSHQVWDELO DNDQPHQ\HUDSDLU
EHEDV VHKLQJJD SHPEHQWXNDQ NULVWDO HV GDSDW
GLNXUDQJL +DO LQL DNDQ PHPEXDW WHNVWXU OHELK KDOXV
6HODLQ LWX EHUGDVDUNDQ SHQJDPDWDQ SDQHOLV
SHQHULPDDQVHQVRULYHOYDPDVLKNXUDQJEDLNVHKLQJJD
GLSHUOXNDQ XVDKD GDODP SHQLQJNDWDQ VHQVRUL YHOYD
SLVDQJ
8VDKD \DQJ GLODNXNDQ SDGD SHUEDLNDQ PXWX
YHOYD WHSXQJ SLVDQJ \DLWX SHQDPEDKDQ SXUHH SLVDQJ
VHJDU VHEDQ\DN  EE GDQ &0& \DQJ GLJXQDNDQ
DGDODKVHEDQ\DN+DOLQLGLSXWXVNDQNDUHQDSDGD
IRUPXODVL WHSXQJSLVDQJ\DQJGLKDVLONDQGDULSHQJHULQJ
GUXP WLGDNPHPXQJNLQNDQSHQJJXQDDQ&0&PHOHELKL
 QDPXQ NHEHUDGDDQ &0& PDVLK GLSHUOXNDQ
GDODP PHQMDJD WHNVWXU VHODPD SHQ\LPSDQDQ
3HUEDLNDQ IRUPXOD SDGD SHPEXDWDQ YHOYD WHSXQJ
SLVDQJ\DLWXIRUPXODVDWXPHQJJXQDNDQWHSXQJSLVDQJ
SHQJHULQJ WUD\ IRUPXOD GXD PHQJJXQDNDQ WHSXQJ
FDPSXUDQ GDUL NHGXD WHSXQJ SLVDQJ GDQ IRUPXOD WLJD
PHQJJXQDNDQWHSXQJSLVDQJKDVLOSHQJHULQJDQGUXP
1LODLNDUDNWHULVDVLSDUDPHWHUREMHNWLIYHOYDWHSXQJ
SLVDQJ GDSDW GLOLKDW SDGD 7DEHO  9LVNRVLWDV DGRQDQ
YHOYD WHUNHFLO EHUDVDO GDUL WHSXQJ SLVDQJ GHQJDQ
SHQJHULQJ WUD\ 9LVNRVLWDV YHOYD VHWHODK PHOHOHK OHELK
UHQGDK GDUL YLVNRVLWDV DGRQDQ GDQ YLVNRVLWDV YHOYD
WHUNHFLO EHUDVDO GDUL WHSXQJ SLVDQJ GHQJDQ SHQJHULQJ
WUD\ 0XVH GDQ +DUWHO  PHQMHODVNDQ EDKZD
YLVNRVLWDVSURGXNEHNXDNDQPHQLQJNDWGHQJDQDGDQ\D
SHQDPEDKDQ SROLVDNDULGD EHUERERW PROHNXO WLQJJL
VHSHUWL SDWL 3DGD GDVDUQ\D DGRQDQ YHOYD SLVDQJ
PHQJDQGXQJSDWL\DQJUHODWLIEHVDUEHUDVDOGDULWHSXQJ
SLVDQJ VHKLQJJD YLVNRVLWDVQ\D FHQGHUXQJ WLQJJL
GLEDQGLQJNDQGHQJDQYLVNRVLWDVDGRQDQHVNULPELDVD
3HQXUXQDQ YLVNRVLWDV VHWHODK SHQJDGXNDQ GDQ
SHPEHNXDQ GDSDW GLVHEDENDQ NDUHQD DGD SHUXEDKDQ
SDGDNHPDPSXDQJUDQXODSDWLXQWXNPHQJLNDWDLU
6HWHODK GLODNXNDQ UHIRUPXODVL RYHUUXQ YHOYD
PHQJDODPL NHQDLNDQ 2YHUUXQ YHOYD WHSXQJ SLVDQJ
SHQJHULQJ WUD\ PHPLOLNL QLODL \DQJ SDOLQJ UHQGDK GDQ
EHUEHGD VHFDUD VLJQLILNDQ GHQJDQ IRUPXOD \DQJ ODLQ
2YHUUXQYHOYDEHUDGDSDGDNLVDUDQQLODL
WHUVHEXWPDVLKOHELKNHFLOGDULRYHUUXQHVNULP0HQXUXW
$UEXFNOH RYHUUXQHV NULP GDQ IUXLW LFHVEHUDGD
SDGDNLVDUDQ
'D\D OHOHK NHWLJD IRUPXODVL WLGDN%HUEHGD Q\DWD
VDWX VDPD ODLQ \DLWX EHUNLVDU  PHQLW 'D\D OHOHK
YHOYD LQL OHELK UHQGDK GDUL GD\D OHOHK HV NULP \DLWX
VHNLWDU  PHQLW %RG\IHOW HW DO  0HQXUXW
+HUDOGHWDOVWDELOLWDVOHPDNPHPLOLNLHIHN\DQJ
EHVDU WHUKDGDS GD\D OHOHK HV NULP (V NULP \DQJ
PHQJDQGXQJ OHPDN OHELK WLQJJL GDUL SDGD YHOYD DNDQ
PHPLOLNLGD\DOHOHKOHELKWLQJJLMXJD
6HODLQ NDUDNWHULVDVL SDUDPHWHU PXWX REMHNWLI
ILVLN GLODNXNDQ MXJD XML RUJDQROHSWLN WHUKDGDS SURGXN
YHOYD 8ML \DQJ GLODNXNDQ DGDODK XML UDWLQJ KHGRQLN
NHSDGDRUDQJSDQHOLV6NDOD\DQJGLJXQDNDQDGDODK
VNDODNHVXNDDQ\DLWXVDQJDWWLGDNVXNDWLGDNVXND
DJDNWLGDNVXNDQHWUDODJDNVXNDVXND
VDQJDWVXND +DVLOSHQJXNXUDQNHVXNDDQSDGD
EHEHUDSD DWULEXW VHQVRUL GDSDW GLOLKDW SDGD 7DEHO 
 -XUQDO$SOLNDVL7HNQRORJL3DQJDQ
,QGRQHVLDQ)RRG7HFKQRORJLVWV
%HUGDVDUNDQ KDVLO XML UDWLQJ KHGRQLN YHOYD WHSXQJ
SLVDQJGHQJDQSHQJHULQJNDELQHWGLVXNDLVHFDUDQ\DWD
ROHKSDQHOLVKDPSLUSDGDVHPXDDWULEXW
3HPLOLKDQ IRUPXODVL WHUEDLN GLGDVDUNDQ SDGD
SHQLODLDQ SDQHOLV WHUKDGDS XML UDWLQJ KHGRQLN GDQ
NDUDNWHULVWLN ILVLN PHODOXL PHWRGH FHNOLV 7DQGD FHNOLV
SDGD XML RUJDQROHSWLN GLEHULNDQ NHWLND SDUDPHWHU \DQJ
EHUVDQJNXWDQPHPLOLNLQLODLWHUWLQJJLGDQEHUEHGDQ\DWD
GHQJDQ IRUPXOD \DQJ ODLQ 7DQGD FHNOLV XQWXNRYHUUXQ
GLEHULNDQ NHSDGD IRUPXOD \DQJ PHPLOLNL RYHUUXQ SDGD
NLVDUDQRYHUUXQSURGXNIUXLWLFHVPHQXUXW)UDQGVHQGDQ
$UEXFNOH  \DLWX VHNLWDU  7DQGD FHNOLV
XQWXNGD\D OHOHKGLEHULNDQNHSDGDYHOYD \DQJPHPLOLNL
GD\DOHOHKSDGDUHQWDQJGD\DOHOHKHVNULP\DLWX
PHQLW %RG\IHOW HW DO  7DQGD FHNOLV XQWXN
YLVNRVLWDV GLEHULNDQ SDGD YHOYD GHQJDQ YLVNRVLWDV
WHUHQGDK\DQJPHPEHULNDQEHEDQ WHUHQGDKSXODSDGD
SHQJDGXN YRWDWRU 3HQHQWXDQ IRUPXODVL WHUSLOLK GDSDW
GLOLKDWSDGD7DEHO
.DUDNWHULVWLN.LPLD3URGXN7HUSLOLK
.DQGXQJDQJL]LSURGXNWHUSLOLKGDSDWGLOLKDWSDGD
7DEHO  .RPSRQHQ WHUEDQ\DN SDGD YHOYD WHSXQJ
SLVDQJ DGDODK DLU \DQJ GLVXVXO GHQJDQ NDUERKLGUDW
9HOYDMXJDGDSDWPHQ\XPEDQJDVXSDQYLWDPLQ&XQWXN
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